


I . ~~ISCACIIHC 

~CCJICJ~II I IUI IWII  H . lL lTOI lU11 '2CK~r l l  ,II]~~)CKTU U UUCoKO,~CMllCpUTy\)lnAX 

C U C ~ l X l l ~ ~ U l l J I l l H K U X  ( U l 'C I I )  YACIIYCTCW ~ I I J ~ L I I I ~ C  UIIIIMBIIHC ( CM. [ I ] )  . B 

OYllOUTOMIIIIX MC~CUJIJIH'ICCKHX CBC~XI l ( )OUOAl IHKUX C UTOMIIO~ M B C C O ~  M 

T e M r l c p a . r y l ) a  c u c p x ~ l p o s o u u u l e r o  n e p e x o n a  T= n p o n o p u n o t l u n b t l a  M - ~ .  r u e  

a UJlW I l C l I ~ [ l C X t 1 l l l t U X  MCTUJlnllB OKU3NUUCTCR 6 n ~ 3 ~ 0  K $ . U ~ l n  

MH0I'OL)TOMIIUX CBCPXIlPOBOI\IIHKOB BBOYRTCR COOTBeTCTBYLUlUC I l ~ P L I H B f l b l l U C  

nupuh le - rpu  al i -ro 3 n c ~ e l r ~ u  c u a c c o n  MI, o r l p e n c n u c u u e  a n a n o r w t t o :  

8 1 nTE 
a;- - 

81nMl ' 

AJlW U'TCIl 311U~ICllUC a JlJlW U'rOMOB KHCJIO~OJIU OKU3UUUCTCY, KUK 

II~UUHJIO. ~IOJ~UIIJIC)IIIUM: a - 0 . 2  AJIW LaI-" (Ba,  Sr) x C ~ O ,  c Tcm 40 K H 

a - 0 . 0 5  JlJlW YBaaCU307-6 C T c -  90 K [ ' 3 T H  pe3)'JlbTUTU nOCTUUUJlH 

r~on  c o u u e l l u e  T ~ ~ ~ U ~ H O H I I U ~  ~JICKT~OH-@IIOIIIIU~ MCXUIIW~M 

c ~ e l ~ x n ~ x ~ u o n n ~ o c ~ u ,  X O T ~  B PYAC ~ B ~ O T  BUJIH npcnnomcllu p u 3 n u ~ 1 1 1 u e  

MCXUIIH:JMbl I I O Y I I B ~ C I I H Y  H31lTDlIH'1CCKOI'O J$$CKTU ( CM. [ l a ] )  . 
D r o  nc  UPCMY CTI)YKT~~)IIIIC H c c n C f l o u u I I n n  O ~ I I U ~ ~ X H B U U T  CTIIYKTY~IIYU 

I I C ~ C T I I ~ ~ I U I I O C T ~  UTCH-COCAHIICIIW~, I I U ~ W ~ I U C  M u r K H x  MOP, n p o a B n u u u u x c n  

B UIIOMUIILtIO ~ O ~ L I U U X  H UIIH: IOT~II l I I I I I IK T e r l n o n u x  $ ~ K T O ~ U X  H o l l o B  

K m c n o p o n u [ 5 ] .  f l p m  :+TOM B U'r(:Il L a a - x ( D a ,  S r )  l~u0,[6] MUKCMMUJI~IIU~ 

T C M l l e l l U l ' y p U  To, :lllUWC WIIIIIY 11'1' KOII I \CI I ' l '~ lUI \UU 1I)ILIMC CIIUX U'rOMIlU. 

f i I lCTUrUCTCY U~JIH:IH CTpYKTYpII0I.O l ~ l i 1 3 0 ~ 0 ~ 1 1  IICIICXOAU (C911) 1II)U 

KOII I ICI IT~IUIIMH IIIIHMCCH Xm0.2.  3'rO 110'11l0J1~CT I I~)Cnl lOJlOX14TI~,  111'0 

U I I I ' I l ~ )MOI IH~ lM U'I~IHMIIJ~~~~'~UHW II'l'OMOU, II[~H~I~URIIIH~ K CTI1YKTYI)IIOMY 

I lC l l ' 2X l l J l y ,  Hl'[MlC'I. IIL'MIIJIllIlIIWillYII (1llJlI1 11 11 l ( ' 11  ( 7 ,  8 )  . 



npuMecu x B La2_x(Ba,Sr)xCu04,  npu 3 T O M  3 ~ a ~ e ~ u e  a MeHneTcn TeM 

nepexonoa. Towan  pemaeMocTb p a c c ~ a ~ p u s a e ~ o f t  MOAenU cymecTseHHo 

ynpomaeT uccnenosaHue B OKpecTHocTu K ~ H T U ~ ~ C K O U  TeMnepaTypu c@n. 

TeMnepaTypa T~ c s e p x n p o ~ o n n u e r o  nepexona B paMKax Teopuu 

3nuam6epra. ~ a 3 n e n  3 nocsaueH uccnenoeawun, C B O U C T B  pemeTltu npu 

CTPYKTYPHOM nepeXOAe U BblqUCneHUN3 ~ O C T O B H H O U  A  ~ ~ ~ K T P O H - ( P O H O H H O ~ O  

~ 3 a u ~ o n e l ' c ~ ~ u n .  B VeTsepToM pa3nene BurucnaeTcn H ~ O T O ~ H ~ ~ C K A ~  

~ I $ @ ~ K T  Ann U C X O ~ H O ~ ~  MOAenU, IIpUBOAHTCfl YUCneHHble OqeHKU nnA 

La2- (Ba, S r )  xCu04. 

3neMeHT 3KpaHUpOBaHHOrO ~ ~ ~ K T P O H - @ O H O H H O ~ O  B ~ ~ H M O A ~ ~ C T B H S ,  M-MaCCa 

uoHa, Q -HopMairbtiaw ( P o ~ o ~ ~ a n  nepeMeHHaa, H I - a ~ e p r u n  K O ~ ~ ~ ~ H U U  

pemeTKu, KoTopan 6 y n e ~  paccMoTpeHa B cnenyweM pasnene.  

npU OnUCaHUU ~ J I ~ K T P O H H O ~ ~  ~ B C T H  raMHnbTOHUaHa Mbl He PaCCMaTpHBaeM 

KYnOHOBCKOrO B ~ ~ U M O A ~ U C T B A H  MeXAy 3neKTpOHaMU, IIOnaraX, .IT0 O H 0  

MOXeT 6b l~b  YYTeHO CTaHnaPTHblMU MeTOAaMU[9] C nOMOUbIO 

ITepeHOpMUpOBKU ~ O C T O ~ H H O U  ~ ~ ~ K T ~ O H - @ O H O H H ~ ~ O  B ~ ~ U M O ~ ~ ~ ~ C T B U ~ I  A Ha 
* 

eenuvuHy u . 

Cnenyn p a 6 o r e [ l o ] .  MOXHO nOnyvMTb CaMocornacosaHHoe ypasHeHue 

Ann 3neKTPOHHUX TeMnePaTYPHUX (PYHKUUI rpUHa. 3 T U  YPaBHeHUn He 

3aBHCST O T  KOHKPeTHOrO BHna peUleT0~~0fi  qaCTH raMHnbTOHHaHa CUCTeMbl 

H,  H nonyranTca FI n p u 6 n m e ~ u u  Murnana npu npe~e6pexeHuu 
2 

onpenennweu  TeMnepaTypy ceepxnpoBonamero nepexona B CscTeMe, 

+m 

a 2 ~  (w) A =  Jdw - w .  

r n e  

Sf 
s 

3neCb N ( 0 )  - nnOTHOCTb 3JleKTPOHOB Ha nOBePXHOCTH 'bepMU Sf, 

V =lv E I -  CKOPOCTb 3neKTPOHOB Ha IIOBePXHOCTA 'bepMU Sf. BBeneHa 
P  P P  

( P ~ H K ~ u ~  <<QqlQ-q>>w,E , FIBJIXwxllaUCn (Pypbe-06pa30~ B P ~ M ~ H H O ~ ~  

s a n a s n u e a w e u  @ Y H K U H U  r p u a a [ l z ] .  

BOCnOnb30BaBUIUCb nHCnePCUOHHHMU COOTHOLUeHHIlMU AJIH ( P Y H K Q U ~  

r p u a a [ i 2 ] ,  nocne UHTerpUpOBaHHR no qacToTe B /1/ nonyYaeM 

rne  q=p-p', x (0)=<<QqlQ-q>>,+,,-C~a~usec~an BocnpemeBocTb 
q 

pemeTru. 

Ann OqeHKU KOHCTaHTbl / 2 /  M O M 0  UCIIOJlb30BaTb n p u 6 n m e ~ u e  

M ~ K - M e n n a ~ a ,  cornacHo KOTOPOMY 



rne  <F>-CpenHU.M rapMosuvecKan canosan nocTonHHan B p e u e m e ,  H .  

TaKHM 06pa30M, h He 3aBUCUT O T  MaCCbl H O H O B  PemeTKH. 

nnn oqeHKs TeMnepaTy pbl c BepxnpoBonnqero nepexona T~ MOXHO 

BOCnOnb30BaTbCR O ~ H O ~  H 3  CTaHDaPTHblX N P M Y ~ :  

/ 4 /  TC=G f ( ~ , u * )  , 

rne  B cnyqae cna6o l  can3u A s 1  co rnacso  Q o p ~ y n e  M~K-Munnasa[ l9]  

/ 5 /  
1.04 ( l+A) 

~ ( A , L I  )=  e x p ( -  
A-u (1+0.62A) ) 

s n a  B Cnyvae I I ~ o M ~ x ~ T o ~ H o ~ ~  C B U 3 H  laA<lO [15]  

/6/  f (A)=O.O5(A-0.25) , 
rne  u *A onyqeso. 

3necb G-cpemnn vacToTa c p o ~ o ~ ~ o r o  cneKTpa. 

KaK cnenyeT n3 /3/  A / 6 / ,  EI cnyvae rapMoHaqec~ofi peWeTKn c A, He 

sasncnqeir OT M, a 3 o ~ o n ~ v e c ~ a l  ~ W ~ K T  B OCHOBHOM OnpenenueTcu 
1 

3aBHCHMOCTb~ Tc-G-~-z, KOTOpaU MOXeT A3MeHUTbCU nHWb 3a CqeT 

n o n o n ~ ~ ~ e n b s o i i  3asacmocTa  T~ OT u* B cnyuae cna6oii C B U ~ A  / 5 / .  

uenbr, ~ a m e i  p a 6 0 ~ u  nsnneTcn Accnenosanwe ~ ~ B H C A M O C T A  A OT M npn 

HanH'4HA Can B PeWeTKe. Ann 3TOrO H ~ O ~ X O ~ U M O  IIOnyqHTb K O H K P ~ T H ~ ~ ~ ~  
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U B 06nacru XpUTUYeCXUX @ny~~) 'aqHii  7 = 2 ,  Korna BblIlOnHneTCU 

nporuBononoxnoe HepaseticTBo. 

4. ~ ~ O T O I I I P I ~ C K S I U  s$aperT. H e r o ~ o p b l e  oqenre M a  La2-x ( B a ,  S r  )xCu04 

06parmcn x BwxucneHun TeMnepaTypH csepxnpoBonxuero nepexona. 

BOCIIOJIb30BaBUHCb IIpU 3TOM /3/ H / 5 / .  Ann A B ~ X ~ ~ ~ ~ B C K O M  

n p u 6 n m e ~ u u  nonysaeM 

R 
/14/ A = A ( ~ - E O )  

0 2 w 0  , 
rne Ao=s m2 -3HareHue ~ O C T O R H H O ~ ~  B J I ~ K T P O H - & I O H O H H O ~ ~  cBs3n npu 

R = O .  CornacHo /14/ Hanuqne CTpyKTypHoro nepexona npuBoneT K 

s a ~ u c m o c ~ u  A OT TeMnepaTypu: A=AIRo( T )  1 ,  n ~ O ~ T O M Y  BblpaxeHne /4 /  

nna TeMnepaTypH csepxnpoBonnmero nepexona Tenepb 6 y n e ~  y p a B H e H n e M  

nna onpeneneHua T ~ :  

/15/ Tc=wof(A(T,))  - 
 TO y p a e ~ e ~ u e  n 0 3 ~ 0 n u e ~  o n p e n e n s ~ b  Tc. 3asncnuylo OT 

KOHUeHTpaUUU npHMeCHHX aTOMOB X .  npH HeXOTOPOM 3HaqeHMU X 

TeMnepaTypbl cBepxnpoBonnmero u crpyKTypHoro nepexonoa cosnanaxrr. 

P ~ C M O T P M M  u 3 o ~ o n u ~ e c ~ u i i  ~ W ~ K T .  tl3 / I S /  nonysaeM ypaBHeHne nnn 

a: 

1 d l n f  (A) a A ( T ~ )  
a=-- + - - 

2 d;l aim 

1 d l n f  ( A )  '0 n A TI a r  a=+--- 
2 &, 2 ( p ( r ) r 2  + $ no) , 

0 

rne g ( r ) - 0  npu r -0  

BMpaxeHee / I ; /  npencTasnneT co6oA ypasHeHee nnn a, nocKonbKy a 

conepxnTcn K a K  B nesoi3. TaK H B npasoii sacTnx paseHcTsa. Ann 7>2 
7 

npe  r + o  MHoxnTenb KT'-O n a+;, a nnn 7 < 2  BKnan 3Tor0 MHoxuTenn 

7 
aHoManbHo BospacTaeT. Ann p a c c ~ a ~ p n s a e ~ o i i  Monenn 7 = 2  u s T 1 = l ,  n 

npn r-o BKnan B npasoii s a c r n  onpenenneTcn @ y ~ ~ u w e i i  g ( r ) .  npneeneM 

peUeHne ypasHeHnn / 1 ? / n n n  a B cnyqae T = T  : 
d C 

Ann qUCJIeHHblX OqeHOK n p H M e M  CnenYWHe 3HaqeHHR IIapaMeTpOB 

r p a @ u ~ u  ~ B B H C W M O C T H  T= ( x )  , T ~ ( x )  ,a ( x )  npnseneHbl H a  puc. I ,  2 H 

KaqeCTBeHHO COrnaCYWTCA C 3KCIlCPMMeHTOM. BUDHO, '4TO Tc DOCTHraeT 

MaKCUMaJlbHOrO C B O e r O  3Ha'leHUU. KOrna Tc=Td, a a npH 3TOM, 

H ~ O ~ O ~ O T .  MHtiHMaflbHO B ~ T O A  TOqKe. 

0 6 c y n u ~  'nOnyqeHHble pe3ynbTaTbl. ~ a u ( i 0 n e e  UHTePeCHHM IlBnlleTCIl 

3aBUCHMOCTb IIapaMeTpa a OT KOHUeHTpaL(HH I I p H M e C e f i  X ,  '4TO CBI3aHO C 

U3MeHeHHeM TeMnepaTypbl Can H B n H H H H e M  KPHTH'leCKRX @ J I Y K T ) ' ~ U U A  H a  

3aBHCUMOCTb A OT M B KBaHTOBOM Cnyqae: Td-TcKwo. B P a M K a X  D ~ H H O ~  

M O n e n H  CQn K P H T U ' I ~ C K H ~ ~  H H n e K C  7 = 2  H B n H I l H H e  KPWTUqeCKHX @ n y ~ ~ y a L ( H f i  

H e  cTonb CymecTBeHHo, K a K  B cnyqae ~ o n e n e i i ,  rne 7 < 2 .  n o s ~ o ~ y  MOXHO 

OxunaTb.  TO nnn 6onee peanncTnsec~nx    on en en can c 752 snunHne  

6 n a 3 0 c ~ n  Tc n Td ~a napaMeTp a 6 y n e ~  6onee c y u r e c ~ s e k ~ b l M .  B csa3n c 

3TUM IIpenCTaBnlnO 6~ UHTepeC npOBeCTH 3KCnepHMeHTanbHyD IIpOBepKy 

3aBUCHMOCTU a OT KOHqeHTpa~HU n p H M e C U  S r  U n U  Ba B 

( B a ,  S r )  xCu04.  
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